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Transdermal therapeutic systerns with photosensitive active ingredients. 

The present invention concerns transdermal therapeutic systems (TTS), which contain phOtegeilSitSSe?^^^ In 
particular the invention concerns TTS, which have :a;tt3fiS|iafsM 

Vjr ojL ph^rn 3ce Jt 3 effective substances, z B Nicotine or ft'dipine ^xhibi's cin high D'>-3to'jCn3itivity With 
phariraccnlK a! coi' ^os cio'^s, which conta n such ohotosensitive active "q^ed e^"b t knovss bCLto^1 action Tages-bzw 
' gi-t to s pi-ot-nchn^ C3 flecoif pos cior of the aUi»c -^g "'l ent anC consequently i-o a sigmficrrt -educro'' of the 

active sobstance content cofne, if the active substances become during the storage of the preparirig up to the time of the 
application, or during the application duration, not protected before light adinission. 

With the classicai application forms, iike z. 8. oral, parenteral or i<onjLjnctivai to applizlerenden dosage forms usually 
already, a sufficient stability becomes against influence of light thereby obtained that suitable Primar-oder becomes 
secondary packing selected, those the access from daylight to the active ingredient prevented. Since between the removal 
usually only a short period is appropriate for the preparation from the package and its administration, a decomposition of 
the active ingredient is to a large extent excluded due to influence of light with these medicine forms. Case a longer 
application duration required is, like z. B. with the application of i.ofusionslosun towards, the so made application usually 
more stationary, whereby colored or secondary-packaged Infusionsflaschen used to become to be able, in order to protect 
the photosensitive active ingredierits against decomposition. 

The measures mentioned are usuaiiy sufficient, over the stability of the too applizlerenden active ingredient during the 
storage and/or. while the application duration too gewahrlei sten. 

From these classical application forms however the transdermal therapeutic systems (TTS) differ. These represent loaded 
systems with active ingredient, whereby the active ingredients are contained of different chemical composition in self 
adhesive or not-self adhesive polymers. The contained active ingredients become continuous discharged over a longer 
period to the skin of the patient, D. h. a TTS becomes on the skin applied and remains there for a longer period, for 
example some hours to several days. 

Consequently the active ingredient is with the application forms mentioned (TTS) also during the application duration, 
dependent of the respective application place, the more or less strong daylight exposed and can during its application 
duration a significant, not vernachlassigba ren active substance loss experience. This can lead in the extreme case, for 
example with particularly photosensitive active substances, to falling below the therapeutic necessary active substance 
supply and endanger thus therapy success. 

With on the market located TTS, which contain photosensitive active ingredients, the problem becomes usually dissolved 
by the fact that a aluminisierte or painted cover sheet used becomes. This forms the backing layer of the system and the 
covered wirkstoffhaltige matrix outward, so that the access of the daylight to wirkstoffhaitigen mA trix the minimized will 
and thus the active ingredient before the Zer setting becomes by sunlight protected. 

For example in Dt: Al-1.99 of 1.2,623 proposed TTS photosensitive to the improving the stability this will equip with colored 
piastic Rlrfls as cover sheets. 

This method of the light protection using aluminisierter, painted or colored cover sheets can be however in some cases 
undesirable or iead to problems or disadva.'itages. 

The dye or Aiummisierung of highly flexible plastic films is not usually difficult and offers reliable light protection, since due 
to elongation of the film tears In the Ink layer or in the aiuminisation layer can develop, which the partial entry of light into 
the wirkstoffhaltige polymer matrix and thus to the degradation of the active ingredient In that matrix lead can make 
possible. 

When for colored or aluminum-coated cover sheets flexible, colored tissues offer themselves alternative, which can be 
occasionally high elastic. They exhibit however the disadvantage that they are of several days suitable usually not for an 
application, because them the environmental influences, in particular with showers, arising with it, sweating, sow-hub-look 
for etc., not to withstand are not able. 

Aluminisierte, painted or colored cover sheets have besides the disadvantage that they are very remarkable optical and to 
a Stigmatisierung of the patient lead kon nen. The patient can become more recognizable with supports of TTS with such 
cover sheets as " ill " person, which can lead to social Ausgrenzungen and on side of the patient to a Compliance or an 
acceptance lacking. 

Object of the present invention was it therefore to make transdermal appiixierbar?; medtcine fnateriai preparing avSiSabfe 
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wirn i3 cont^^r.; m photo^ensinvo sctive tfigredier^ts mcnjaseci with which the stabitity ss ifv retstion ro Itght mflur-itos, 
without those arfse d'sadvaraages managing specified. 

According to inventiori will the object thereby dissolved that with transdermal therapeutic systems (TTS), whose structure 
wirkstoffhaitige poiymer matrix ana a backing layer covers and whiqh canteatat t^. ^ pjiOtoserisitlve active ingredient 

it eyriibit at least, a coio^lcSb s.ub&lance the witK&toflhaitigeii malKx h<iirfOge'~ieou& diStriBijitd. absorofciit in the v»v 
range, becomes, z. B. if* solved or disperued form, arid/or that a such substance is in its backing layer (cover sheet} 
homogeneous distributed The substance ai>&0' bent m Die W range does not have own pharmacological effect, D. h, it is 
not even therapeutic effective. 

Photosensitive active incsreciients are tor examp-s nicofirm. or active innrctiients from the group of cne 
Dihydropyridinderivate, z. B, Nifedipine or Lacidipin, Or Gestagene, vitamin B 12 and antibiotics, as weii as salts of such 
photosensitive fabr ics. 

By the presence of an VVi-aDsorbenti coiortess substance wilt it possible to manufacture T7S wnich exnibits a transparent 
bacl<ing layer arid/or a tr^nspsreot act:Jv« sytJStgace matiix, and with which the protection of the photosensitive active 
ingj-edifiRtaibefQffi (ight^condftfonal rfecomposjtion ensured is nevertheless. It is particularly favourable that TTS prepared 
to become in this wav to be able, which is perfect transparent little and is noticeable therefore during carrying on the sKin. 
1 riis IS in particular the esse if the t rs is colorless designed in accordance with an other prefered emboaiment transparent 
and, if thus both the baci<ing layer (cover sheet) and the poiymer matrix, and if necessary other iayers, transparent and 

As materials for the cover sheet of the TTS according to invention transparent films become preferably from polyester, 
polyethylene, polypropylene, poiyijrethane, ethyl vioyl acetate, polyethylene terephthaiate (PtT) or mixtures of such 
polymers used. 

The wirkstoffhaitige poiymer matrix of the TTS according to Invention can be in or multilayer; preferably it has detention- 
adhesive pr operties. It is solid connected with the backing layer (cover sheet) and/or. a laminate forms with this. The 
hautseitige, detention-adhesive surface that polymer matrix becomes usually covered of a peelable protective layer or 
protective film, which becomes remote before the application. Also this protective film can be lichtundurchlas victory 

designed. 

As base materials for the polymer matrix of the TTS according to invention become prefered polyacrylates, 
poiyisobutylenes, polydimethylsiloxanes, styrene Isopren-block copolymers or Isoprenpolymere with or without synthetic 
or partialsynthetischen polymers used. 

!n each case range becomes of a substance, alsa -a W-sb^rib$^-.or-a«-t)V' 'dibiSifbenV &lt>ekfers mentioned, effected by the 
presence in the VV that the photosensitive effect becomes n^iateriai before photochemical decomposition protected. 

Bottom W-range becomes the range of the electromagnetic spectrum understood, which lies between 100 Nm and 400 



For the intended purpose it is in most cases sufficient, if within the range of 250 l^m to 400 Nm absorb the W-absorbent 
(n) substance (EN). Prefered ones become such W-absorbent substances used, which absorb range in the W-A and/or in 
the UV-B-range (so called W-A-absorbers or stock absorbers). 

Regarding the selection of the UV absorber will prefered that its absorptance maximum lies within that wavelength range, 
by which the decomposition of the used active ingredient cat*sed becomes^ 

In order to reach a protection before photochemical decomposition by means of a broader W-spectral region, it is 
favourable, if the TTS according to invention contains a combination of at least two substances absorbent m tfle W-range, 
which exhibit different absorptance maximums. 

Prefered such UV absorbers used, whose safety became already detected with the use in Kosmetikprodukten, become 
fundamental, or whose Anwen aung on the skin toxicologicai acceptable is. 

The entire quantity/the added W-absorbers preferably lies within the range of 1-20 Gew. - %, particularly prefered within 
the range of 5-lQ Gew. - %, in each case related to a TTS. 

Absorbent (n) the substance (fN), m the uV rang'.;, will become/prefered from group selected, the p-aminobenzoic acid 
and Aminobenzoesaurederivate, preferaoiy 4 Dimethylamino benzoesaure-2-ethyl-hexylester, 4-bis (polyethoxyi) 
aminobenzoesaure more poiyethoxyethylester, as we!! as cinnamic acio and their derivatives, preferably 4- 
Methoxyzimtsaureisoamylester, 4Methoxvzimtsaure-2,-ethylhexylester, as we!! as 3-Benzylidenbornan-2-on and 
Ben2y!iaenDornan-2-on-Derivate. preferably 3 - (4 ') iMethylbenzvliden-bornan-2-on, 3 - (4-Sulfo) benzyle idenbornan-2- 
on, 3 • (4 ' - trimethyiammonium) benzylidenbornan^Von-Methylsulfat, as well as Salicylsaurederivate, preferably 4- 
Isopropyibenzyisaiicyiat. Salicyisaure-2-ethyihexylester, 3,3,5-Trimetnyi-cyclohexyl-saliCyiat, as well as 2,4,&-Tnanilin-p 
fcarDo-2.' ethvf hexvl r oxvl ■ i. .i,l5-cria?.in, 3- lmidazoi-4-y!-acry!saure and their esters, 2-f'heny!enDenzimidazo)-i)- 
suiioiisaure and iti; k, Na-und tnetrianoiamine (= TEA) - salts, 2-Cyan-3,3-diphenyl-acryisaure, Terephthaioyliden 
aicamoner sulfonsaure. Biityknethoxy dibenzoyl methane, as well as benzophenones or Benzophenon derivatives, 
preferably Benzophenon-3, Benzophenon-4, cover. 

Tne invention and its advantageous properties become more near explained on the basiS the subsequent example. 

example: 1 wo formulations (A, B) of a iightfeeiing left of Chen actwfi ingredj^^^ the group of the Gestagene 

prepared, which differ in their composition by tf'e fact that the one formulation (B) 10 Gew - "o an V«-absorbei ..oniamed 
while the other formulation (A) did not contain W-absorber during Otherwise same eorripositior Pocn detention adhesive 
wirkstoffhaltigen laminates became provided with a transparent cover sheet from PET, whereby a " n S " became obiamed, 

The composition of the formulation (B) is as follows: (all indications in Gew. - %) 2,0% Gestagen a.'. 6% acrviate polyi-ner 
0.4% crosslinker 10, 0% EusolexX 5300 Eusolex 6300 (cornpanies i^erck, Darmstadt) is a oil-soluble UV-B-abso.rber (3 - 
(4-Merhylenben2yiiden} - campher). 
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The examination of the light protection effect both with PET film covered TTS formulations with xenon light became irs 
accordance with the I Guideline " note for GUI thanks on the photostabllity testing OF new active substances and medicinal 
products " (CPMP/ICH/279/95) irradiated. The irradiation time amounted to 7 h, as source of irradiation became a xenon 
lamp used. 

The used light source produced construction dependently a light output more comparable with the D65/ID65- 
Emissionsstandard. 

Subsequent one became the active substance content into the TTS certain. 
The results are in FIG. I graphic shown. 

It shown itself that during the TTS formulation (B), which UV absorber contained approx. 95% of the used photosensitive 
active ingredient to be regained could, while during the TTS formulation (A), which did not contain W-absorber, after the 

irradiation only 46% of the original present active substance quantity of detected could become. 

This shows that according to invention suggested the addition of W-absorbers the photochemical decomposition of active 
ingredients prevented and it thus possible manufacturing TTS with a content at photosensitive active ingredients as 
transparent TfS and improving thus their acceptance or Compliance. 
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